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TI Synthesis of fluoregenic lysophosphatidic acid derivatives and their use 
in monitoring alkylglycerophosphorylethanolamine phosphodiesterase 
activity for diagnosis of cancer and drug screening 

IN Ferguson, Colin; Prestwich, Glenn 

PA Echelon Biosciences Incorporated, USA 

SO PCT Int. Appl., 27 pp. 
CODEN: PIXXD2 

DT Patent 

LA English 

IC ICM G01N 

CC 14-1 (Mammalian Pathological Biochemistry) 
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WO 2003-US39279 
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GB, GR, 


HU, 


IE, IT, LU, 
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us 


2002-432167P 




P 




20021210 













CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 

WO 2004053459 ICM G01N 
OS MARPAT 141:69773 

AB Fluorogenic lysophosphatidic acid derivs . which can be used as substrates 
in a continuous, fluorogenic assay that can be performed in microtiter 
plates. The assays permit measuring LysoPLD activity levels in normal 
events such as pregnancy or disease states such as cancer. The present 
invention provides methods for synthesis of fluoregenic lysophosphatidic 
acid derivs. and their use in monitoring alkylglycerophosphorylethanolamin 
e phosphodiesterase activity for diagnosis of cancer and drug screening. 

ST alkylglycerophosphorylethanolamine phosphodiesterase activity detection 

cancer diagnosis; lysophosphatidic acid deriv fluorometry detection cancer 
drug screening 

IT Diagnosis 

(cancer; synthesis of fluoregenic lysophosphatidic acid derivs. and 
their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Intestine, neoplasm 

(colon; synthesis of fluoregenic lysophosphatidic acid derivs. and 
their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Lysophosphatidic acids 

RL: ARG (Analytical reagent use) ; DGN (Diagnostic use) ; SPN (Synthetic 
preparation); ANST (Analytical study); BIOL (Biological study); PREP 
(Preparation); USES (Uses) 

(derivs.; synthesis of fluoregenic lysophosphatidic acid derivs. and 
their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Kidney, neoplasm 

(renal cell carcinoma; synthesis of fluoregenic lysophosphatidic acid 
derivs. and their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Animal tissue 

(screening of; synthesis of fluoregenic lysophosphatidic acid derivs. 
and their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Blood serum 

(screening; synthesis of fluoregenic lysophosphatidic acid derivs. and 
their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT Antitumor agents 
Blood analysis 
Drug screening 
Hodgkin's disease 
Lung, neoplasm 
Mammary gland, neoplasm 
Microtiter plates 
Ovary, neoplasm 
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Prostate grand, neoplasm 

(synthesis of fluoregenic lysophosphatidic acid derivs . and their use 
in monitoring alkylglycerophosphorylethanolamine phosphodiesterase 
activity for diagnosis of cancer and drug screening) 
IT Fluorescence resonance energy transfer 

(time resolved; synthesis of fluoregenic lysophosphatidic acid derivs. 
and their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT 62213-15-4, Lysophospholipase D 

RL: ANT (Analyte); DGN (Diagnostic use); ANST (Analytical study); BIOL 

(Biological study); USES (Uses) 

(derivs.; synthesis- of fluoregenic lysophosphatidic acid derivs. and 
their use in monitoring alkylglycerophosphorylethanolamine 
phosphodiesterase activity for diagnosis of cancer and drug screening) 
IT 709675-94-5P 710292-08-3P 710292-10-7P 710292-11-8P 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); SPN (Synthetic 

preparation); ANST (Analytical study); BIOL (Biological study); PREP 

(Preparation); USES (Uses) 

(synthesis of fluoregenic lysophosphatidic acid derivs. and their use 
in monitoring alkylglycerophosphorylethanolamine phosphodiesterase 
activity for diagnosis of cancer and drug screening) 
IT 121-44-8, Triethylamine, reactions 288-94-8, lH-Tetrazole 501-53-1, 

BENZYL CHLORO FORMATE 538-75-0, DCC 937-14-4, MCPBA 1122-58-3, DMAP 

6404-29-1 18162-48-6, TBDMScl 70987-78-9 75937-12-1 81464-59-7 

92557-80-7 108549-23-1 109786-74-5 133867-52-4 146616-66-2, 

Bodipy-fl-se 14 6998-31-4 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(synthesis of fluoregenic lysophosphatidic acid derivs. and their use 
in monitoring alkylglycerophosphorylethanolamine phosphodiesterase 
activity for diagnosis of cancer and drug screening) 
IT 709675-82-1P 709675-83-2P 709675-84-3P 709675-85-4P 709675-86-5P 

709675-87-6P 709675-88-7P 709675-89-8P 709675-90-1P 709675-91-2P 

709675-92-3P 7 09675-93-4P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 

(Reactant or reagent) 

(synthesis of fluoregenic lysophosphatidic acid derivs. and their use 
in monitoring alkylglycerophosphorylethanolamine phosphodiesterase 
activity for diagnosis of cancer and drug screening) 
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Entered STN : 21 May 2004 
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Lipid phosphatase assays using a 


lipid detector protein for disease 




detection and drug discovery 




IN 


Drees, Beth E . ; Neilsen, Paul 0. ; 


Branch, Angie M. ; Weipert, Amber 


PA 


Echelon Biosciences Incorporated, 


USA 


SO 


U.S. Pat. Appl. Publ., 19 pp. 






CODEN: USXXCO 




DT 


Patent 




LA 


English 




IC 


ICM G01N033-53 




NCL 


435007920 




CC 


7-1 (Enzymes) 
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FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI 



TTQ 
U O 


2004096923 




7\ 1 




20040520 




US 2003- 


712073 




20031113 


wu 


2004046371 








20040603 




WO 2003- 


US36774 




20031114 


wu 


2004046371 








20040826 
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us 
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US 


2003.-712073 
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20031113 



















CLASS 

PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



US 2004096923 ICM G01N033-53 
NCL 435007920 

AB The invention provides assays and assay kits for detecting lipid 

phosphatase activity using lipid substrates, which may be modified by the 
incorporation of a fluorescent mol . or other modification. The method 
comprises the steps of exposing a lipid detector protein containing a lipid 
recognition motif with a binding specificity for a product lipid of a 
lipid phosphatase, to a solution containing a substrate lipid of the lipid 
phosphatase; and determining whether the product lipid is present. The assay 

is 

preferably a competitive assay wherein the product lipid has a stronger 
affinity to the lipid detector protein than the substrate lipid. The 
lipid recognition motif is preferably a pleckstrin homol . (PH) domain. 
The lipid phosphatase is SHIP1, SHIP2, or PTEN, and the product lipid is 
PI(3,4)P2 or PI(4,5)P2. The assay can be enzyme linked immunosorbent 
assay (ELISA) , an amplified luminescence proximity homogeneous assay 
(ALPHA), and a fluorogenic assay such as fluorescence polarization (FP), 
fluorescence resonance energy transfer (FRET) or time-resolved 
fluorescence resonance energy transfer (TR-FRET) . 

ST lipid phosphatase detn disease detection drug discovery; PH domain 
detector protein lipid phosphatase competitive assay 

IT Phosphatidylinositols 

RL: ARG (Analytical reagent use) ; DGN (Diagnostic use) ; ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(3, 5-bisphosphates; lipid phosphatase assays using lipid detector 
protein for disease detection and drug discovery) 

IT Proteins 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(A, microplate coated with; lipid phosphatase assays using lipid 
detector protein for disease detection and drug discovery) 
IT Luminescence spectroscopy 

(ALPHA (luminescence proximity homogeneous assay) ; lipid phosphatase 
' assays using lipid detector protein for disease detection and drug 
discovery) 
IT Proteins 
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RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(LRP (lipid recognition protein); lipid phosphatase assays using lipid 
detector protein for disease detection and drug discovery) 
IT Proteins 

RL: ANT (Analyte) ; BUU (Biological use, unclassified); DGN (Diagnostic 
use); ANST (Analytical study); BIOL (Biological study); USES (Uses) 

( MTMR2 (myotubularin-related protein 2); lipid phosphatase assays using 
lipid detector protein for disease detection and drug discovery) 
IT Protein motifs 

(PH (pleckstrin homol . ) domain, lipid recognition motif; lipid 
phosphatase assays using lipid detector protein for disease detection 
and drug discovery) 
IT Fusion proteins (chimeric proteins) 

RL: ARG (Analytical reagent use); BPN (Biosynthetic preparation); DGN 
(Diagnostic use); ANST (Analytical study); BIOL (Biological study); PREP 
(Preparation); USES (Uses) 

(PH domain or other lipid-binding domain-containing; lipid phosphatase 
assays using lipid detector protein for disease detection and drug 
discovery) 
IT Antibodies and Immunoglobulins 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(against product lipid; lipid phosphatase assays using lipid detector 
protein for disease detection and drug discovery) 
IT Fluorescence resonance energy transfer 

(assay; lipid phosphatase assays using lipid detector protein for 
disease detection and drug discovery) 
IT Diagnosis 

(cancer; lipid phosphatase assays using lipid detector protein for 
disease detection and drug discovery) 
IT Neoplasm 

(diagnosis of; lipid phosphatase assays using lipid detector protein 
for disease detection and drug discovery) 
IT Immunoassay 

(enzyme-linked immunosorbent assay; lipid phosphatase assays using 
lipid detector protein for disease detection and drug discovery) 
IT Neoplasm 

(hamartoma, Cowden disease, diagnosis of; lipid phosphatase assays 
using lipid detector protein for disease detection and drug discovery) 
IT Enzymes, biological studies 

RL: ANT (Analyte); BUU (Biological use, unclassified); DGN (Diagnostic 
use); ANST (Analytical study); BIOL (Biological study); USES (Uses) 
(inositol phosphatase OCRL1; lipid phosphatase assays using lipid 
detector protein for disease detection and drug discovery) 
IT Enzymes, biological studies 

RL: ANT (Analyte); BUU (Biological use, unclassified); DGN (Diagnostic 
use); ANST (Analytical study); BIOL (Biological study); USES (Uses) 
(inositol phosphatase SKIP; lipid phosphatase assays using lipid 
detector protein for disease detection and drug discovery) 
IT Animal tissue 
Blood analysis 
Drug screening 
Fluorometry 
Test kits 

(lipid phosphatase assays using lipid detector protein for disease 
detection and drug discovery) 
IT Phosphatidylinositol 3, 4, 5-trisphosphate 
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Phosphatidylinositol 3, 4-bisphosphate 
Phosphatidylinositol 3-phosphate 
Phosphatidylinositol 4 , 5-bisphosphate 
Phosphatidylinositol 4 -phosphate 
Phosphatidylinositol 5-phosphate 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(lipid phosphatase assays using lipid detector protein for disease 

detection and drug discovery) 
IT Disease, animal 

(lipid phosphatase-associated; lipid phosphatase assays using lipid 

detector protein for disease detection and drug discovery) 
IT Protein motifs 

(lipid recognition motif; lipid phosphatase assays using lipid detector 

protein for disease detection and drug discovery) 
IT Proteins 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(lipid-detecting; lipid phosphatase assays using lipid detector protein 
for disease detection and drug discovery) 
IT Diagnosis 

(mol.; lipid phosphatase assays using lipid detector protein for 

disease detection and drug discovery) 
IT Diabetes mellitus 

(non-insulin-dependent, diagnosis of; lipid phosphatase assays using 

lipid detector protein for disease detection and drug discovery) 
IT Lipids, biological studies 

RL: ARG (Analytical reagent use); DGN (Diagnostic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(non-radioactively labeled; lipid phosphatase assays using lipid 

detector protein for disease detection and drug discovery) 
IT Microtiter plates 

(plate-based assay; lipid phosphatase assays using lipid detector 

protein for disease detection and drug discovery) 
IT Fluorometry 

(polarization; lipid phosphatase assays using lipid detector protein 
for disease detection and drug discovery) 
IT Fluorometry 

(time-resolved, TR-FRET (time-resolved fluorescence resonance energy 

transfer) ; lipid phosphatase assays using lipid detector protein for 

disease detection and drug discovery) 
IT 119699-77-3, SHIP phosphatase 

RL: ANT (Analyte) ; BUU (Biological use, unclassified) ; DGN (Diagnostic 
use); ANST (Analytical study); BIOL (Biological study); USES (Uses) 

(SHIP1 and SHIP2; lipid phosphatase assays using lipid detector protein 

for disease detection and drug discovery) 
IT 301166-54-1, PTEN phosphatase 360055-02-3, Myotubularin 373389-66-3, 
PTPRQ 

RL: ANT (Analyte); BUU (Biological use, unclassified); DGN (Diagnostic 
use); ANST (Analytical study); BIOL (Biological study); USES (Uses) 

(lipid phosphatase assays using lipid detector protein for disease 

detection and drug discovery) 
IT 70-18-8, Glutathione, biological studies 9013-20-1, Streptavidin 
RL: ARU (Analytical role, unclassified); DGN (Diagnostic use); ANST 
(Analytical study); BIOL (Biological study); USES (Uses) 

(microplate coated with; lipid phosphatase assays using lipid detector 

protein for disease detection and drug discovery) 
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CR 2d 41179 [41]; 2004-460770 [43] 
AB Vdd . ',048594 A UPAB : 20040709 

N 'Y - Making a transcription product corresponding to a • ■■ ~y?t nucleic 

a . . sequence comprises admixing RNA polymerase, a single-st < - . dd 

t- -.:- .-:ription substrate and nucleoside triphosphates (NTPs), ;c-d 

i ■ iting the RNA polymerase and the single-stranded transc: 1 d ion 

s -ate to allow synthesis of transcription product. 

DETAILED DESCRIPTION - Making transcription product corics ponding to 
a : --jet nucleic acid sequence comprising: 

;a) obtaining an RNA polymerase that can transcribe RNA Lining a 
s ; stranded promoter; 

lb) obtaining a single stranded DNA comprising a target nucLeic 
sr-a-;-::ice that is present in or complementary to at least a pardon of a 
ta nucleic acid in a sample; 

c) obtaining a single -stranded transcription substrate by operably 
jo-'d ig to the single -stranded DNA a single-stranded polynucleotide 
c. ..sing a promoter sequence that binds the RNA polymerase ; 

•d) obtaining NTPs that are substrates for the RNA polymerase and 
td - ire complementary to canonical nucleic acid bases; 

e) admixing the RNA polymerase, single-stranded transcription 
sdr; --ate and NTPs; and 

f) incubating the RNA polymerase and the single -stranded 

t: :V -;::ription substrate to allow synthesis of transcription product. 
".INDEPENDENT CLAIMS are also included for the following: 

1) obtaining additional rounds of synthesis of transcription product 
end spending to a target nucleic acid sequence; 

2) attenuating expression of a target gene in a cell; 

3) a hairpin RNA made by ; the method above; 
.4) a cell comprising the hairpin RNA; 

5) a kit for performing the method above (or for making the hairpin 
ad the kit comprising an RNA polymerase defined above and a promoter 
sc.:;.. template oligo, promoter ligation oligo or promoter primer (or an 
o dwo-: iucl eo tide comprising a sequence corresponding to a single stranded 
proc r:er sequence) ; 

6) cloning a target nucleic acid; 

7) constructing a nucleic acid library comprising clones of 
Sitor.-.,mtially all nucleic acids or all mRNAs within a sample by using the 

m:. l" I of (6) ,* 

8) a composition comprising a clone made by the method of (6) or a 
nud ; r.c acid library made by using the method of (7) ; 

9) a host cell comprising a circular DNA molecule made by using the 

med-.o of. (6) ; 

■10) a circular DNA molecule made by using the method of (d; 
'11) a kit for performing *the method of (6); and 
:12) detecting an analyte in a sample. 

VSE - The method is useful for making transcription product (e.g., 
d: : r;: .n RN A ) corresponding to a target nucleic acid sequence (claimed) to 
df::t:?-j: target nucleic acids in living cells. The method is use fid for 
rese; ; : ch, diagnostic and therapeutic applications, such as preparing cDNA 
cc ; r:;uponding to full-length mRNA, making sense or anti-sense probes, 
detecting gene- or organism- specif ic sequences, cloning, cell signaling, 
or -ddng RNA for use in RNAi . The method is useful for diagnos ing 
d:c-;ves in plants and animals, including humans, and for testing products 
sue:: -..s food, blood and tissue cultures , for contaminants. The methods are 
usef,:; for detecting cellular nucleic acids in whole cells from a specimen 
sver. r\s a fixed or paraffin-embedded section, or from microorganisms 
ircuo; dized on a solid support such as replica-plated bacterid or yeast. 
Dwg..)/24 
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Assaying for an analyte in a sampLe, comprises incubating 
released parts of a portion of a reporter probe with a 
composition having ligase activity to form a 
polynucleotide which encodes a complete substrate for 
replication by replicase. 
B04 D16 
DAHL, G A 
(DAHL-I) DAHL G A 
1 



PATENT NO KIND DATE WEEK LA PG 

US 2004185443 Al 20040923 (200466)* 40 
APPLICATION DETAILS: 

PATENT NO KIND APPLICATION 



DATE 



US 2004185443 



Al 



US 2003-391368 



20030318 



PRIORITY APPLN. INFO: US 2003-391368 20030318 

AN 2004-676186 [66] WPIX 

AB US2004185443 A UPAB : 20041015 

NOVELTY - An analyte in a sample is assayed by incubating released parts 
of a portion of a reporter probe with a composition having ligase activity 
to form a polynucleotide which encodes a complete substrate for 
replication by a replicase, and providing conditions to generate the 
substrate . 

DETAILED DESCRIPTION - Assaying for an analyte in a sample comprises 
incubating a sample with a reporter probe under conditions and for a time 
to permit binding of the reporter probe with analyte, if present in 
sample. The reporter probe comprises two portions. The first portion is a 
polynucleotide that encodes a sequence for a replicase substrate. The 
second portion has affinity for the analyte under binding 
conditions. The reporter probe is not a substrate for replication by the 
replicase. The reporter probe which binds to analyte is incubated with a 
composition having nuclease activity. The composition releases all parts 
of the first portion of the reporter probe from the second portion of the 
reporter probe. The released parts of the first portion of the reporter 
probe is incubated with a composition having ligase activity to form a 
polynucleotide which encodes a complete substrate for replication by a 
replicase, and providing conditions to generate the substrate. The 
substrate is incubated with a replicase under replication conditions. The 
products of the replication are detected. 

INDEPENDENT CLAIMS are also included for: 

(a) a nucleic acid composition for performing the inventive assaying 
method; and 

(b) a kit for performing the inventive method comprising reporter 
probe (s), composition (s) having nuclease activity, or enzyme (s) that has 
replicase activity . 

USE - The inventive method is used in assaying for an analyte in a 
sample (such as biological, environmental, pharmaceutical, or industrial 
sample) useful in fields including human and veterinary medicine, water 
and environmental quality, food safety, identification of the source of 
nucleic acids found in forensic samples, as well as paternity testing, or 
for plant and animal agricultural products. Biological samples may be 
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plant or animal, including human fluid (e.g. blood or blood 
urine, saliva, sputum, cerebral spinal fluid, pleural fluid, 
or semen) , swabs (e.g., buccal or cervical swabs), solid (e 
microbial cultures (e.g., plate or liquid cultures of bacte- 
parasites, protozoans, or viruses), or cells or tissue (e.g. 
paraffin-embedded tissue sections, hair follicles, mouse ta; 
leaves, or parts of human, animal, plant, microbial, viral, 
cells, tissues, organs or whole organisms, including subcel* 
or cell extracts), as well as liquid' and solid food and feec 
ingredients such as dairy items, vegetables, meat and meat 1 
waste. Environmental samples include environmental material 
surface matter, soil, water, air, or industrial samples, as 
samples obtained from food and dairy processing instruments, 
equipment, utensils, disposable or non-disposable items. 

ADVANTAGE - The inventive method can reduce background 
sensitivity and specificity. It does not involve nucleic aci 
using the target nucleic acid as a template . It does not rec 
thermocycling. It produces low background signals and result 
exponential amplification. It can detect analytes that are r 
acids. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic c 
invention using a reporter probe comprising monoribonucleoti 
Dwg. 1/5 
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HCAPLUS COPYRIGHT 2 004 ACS on STN 
2004 : 292759 HCAPLUS 
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Prediction of functional sites by analys 
and structure conservation 
Panchenko, Anna R. ; Kondrashov, Fyodor; 
Stephen 

Computational Biology Branch, National C 
Biotechnology Information (NCBI) , Natior 
of Health (NIH) , Bethesda, MD, 20894, US 
Protein Science (2004), 13(4), 884-892 
COD EN : PRCIEI; ISSN: 0961-8368 
Cold Spring Harbor Laboratory Press 
Journal 
English 

We present a method for prediction of functional sites in a 
protein sequences. The method selects sites which are both 
and clustered together in space, as inferred from the 3D str 
proteins included in the alignment. We tested the method us 
alignments from the NCBI CDD database, where the sites of e>: 
ligand and/or macromol . interactions are annotated. In agre 
earlier investigations, we found that functional site predic 
successful when overall background sequence conservation is 
sites under evolutionary constraint become apparent. In add 
that averaging of conservation values across spatially clust 
improves predictions under certain conditions: i.e., when ov 
conservation is relatively high and when the" site in questic 
large macromol . binding interface. Under these conditions i 
look for clusters of conserved sites than to look for partic 
sites. 

9-16 (Biochemical Methods) 
Section cross-reference (s) : 6, 7 
Protein motifs 
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IT Protein motifs 

(serine/ threonine phosphatases, family 2C, 
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LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00408 

ENTRY DATE: Entered STN: 20040710 

Last Updated on STN: 20040804 
Entered Medline: 20040803 
AB The phosphoinositide 3 -kinase related kinases (PIKKs) mediate responses to 
diverse stresses, including DNA double-strand breaks (DSBs) , abnormal 
replication fork progression, the recognition of premature termination 
codons in mRNAs, and inadequate nutrient availability. Rigorous control 
of these kinases limits cellular damage and promotes cell viability in the 
presence of stress. Control mechanisms include the localization of PIKKs 
into multiprotein complexes at the sites of damage and mediation of 
protein-protein contacts such that substrates are allowed access to the 
PIKK catalytic domains . 
CT Check Tags : Human 

1-Phosphatidylinositol 3 -Kinase: CH, chemistry 
*l-Phosphatidylinositol 3 -Kinase: ME, metabolism 
Animals 

Catalytic Domain 
Cell Survival 
*DNA Damage 
*DNA Replication 

DNA-Binding Proteins 
Enzyme Activation 
Models , Biological 
Protein Structure, Tertiary 
*Stress: GE, genetics 
Substrate Specificity 
CN 0 (DNA-Binding Proteins); EC 2.7.1.137 ( 1 -Phosphatidylinositol 
3 -Kinase) 
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PRIORITY APPLN. INFO.: 

AB A lipid assay method, kit 



IE, IT, LU, MC, NL, PT, SE, SK, TR, BF, BJ, CF, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG 

US 2001-991933 A 20011126 

and apparatus involving exposure of a protein, 



having a lipid recognition motif that interacts with a target lipid and a 
competing lipid, to a solution containing the competing lipid, and determining 
whether 

the target lipid is present in the solution The target lipid has a stronger 
affinity to the lipid recognition motif than does the competing lipid. 
The lipid recognition motif is preferably a pleckstrin homol . (PH) domain, 
with the target lipid being a phosphoinositide. The assay dets. 
activity of a lipid kinase, the target lipid being a phosphorylation 
product of a reaction between the lipid kinase and a substrate lipid. The 
assay can be a cancer screening method for detection of cancer cells, 
where detection of certain levels of a PI(3,4,5)P3 target lipid is an 
indicator of a cancer cell. 
ICM G01N033-53 

ICS G01N033-542; G01N033-537; G01N033 -543 ; G01N033-92 
435007900; 436071000 
9-1 (Biochemical Methods) 
Section cross -reference (s) : 7, 14 
Protein motifs 

(Lipid recognition; assaying apparatus, kit, and method for lipids and 
associated enzymes) 
Protein motifs 

(PH (pleckstrin homol.) domain; assaying apparatus, kit, and method for 
lipids and associated enzymes) 
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Nuclear magnetic resonance structure of the P3 95S mutant of 
the N-SH2 domain of the p85 subunit of PI3 kinase: an SH2 
domain with altered specificity. 
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200310 
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Last Updated on STN: 20031030 
Entered Medline: 20031029 
Understanding the specificity of Src homology 2 (SH2) domains is important 
because of their critical role in cell signaling. Previous genetic 
analysis has characterized mutants of the N- terminal src homology 2 (SH2) 
domain of the p85 subunit of phosphoinositide 3 -kinase (PI3K) . The P395S 
mutant exhibits a specificity for phosphopeptide binding 
different from that of the wild-type SH2 . The P395S mutant has an 
increased affinity for the platelet-derived growth factor receptor (PDGFr) 
compared to polyomavirus middle T antigen (MT) . Solution structures of 
the P395S mutant of the p85 N-SH2 alone and complexed to a PDGFr 
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phosphopeptide were determined to explain the change in specificity. 
Chemical shift perturbations caused by different peptides were compared 
for mutant and wild-type structures. The results show that the single 
P395S mutation has broad effects on the structure. Furthermore, they 
provide a rationale for the observed changes in binding 
preference. 

CT Check Tags: Comparative Study; Support, Non-U. S. Gov't; Support, U.S. 
Gov't, P.H.S. 
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CORPORATE SOURCE: School of Biosciences, University of Birmingham, 

Birmingham, UK 
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AB PTPL1 is the largest known cytoplasmic protein tyrosine phosphatase (PTP) 

containing a FERM (four point-1, ezrin, radixin and moesin) domain. 

Enzyme localization and PTP-substrate specificity are 

thought to play crucial roles in the regulation of PTP activity, which 
determines their functions. Here we report that PTPL1 is predominantly 
localized at the apical face of plasma membrane enriched in dorsal 
microvilli when expressed in HeLa cells. By comparing localization of the 
full-length enzyme with its FERM domain or FERM-deleted PTPL1 construct, 
we first concluded that PTPL1-FERM domain is necessary and sufficient to 
address the wild-type enzyme at the membrane. Two potential 
phosphatidylinositol 4 , 5 -biphosphate (Ptdlns (4 , 5) P2 ) -binding 
motifs were identified within the PTPL1-FERM sequence. 

We further showed that mutation of both sites altered PTPL1 localization 
similarly to FERM domain deletion, and impaired its subcellular 
distribution as confirmed biochemically by cell-f ractionation experiments. 
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Using protein-lipid overlays, we demonstrated an interaction of 
the FERM domain of PTPL1 with Ptdlns (4 , 5) P2 , which was lost after mutation 
of potential Ptdlns (4 , 5 ) P2 -binding motifs- Moreover, neomycin, 
which masks Ptdlns (4 , 5) P2 polar heads, was shown to decrease by 50% the 
association of PTPL1 with the cytoskeletal fraction. These results 
identify the crucial role of the FERM domain in PTPL1 intracellular 
targeting and demonstrate that localization of PTPL1 is regulated by 
phosphoinositide metabolism. 
CC Cytology - Animal 02506 
Cytology - Human 02 508 
Biophysics - Membrane phenomena 10508 

Enzymes - General and comparative studies: coenzymes 10802 
IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics) ; Membranes (Cell 
Biology) 

IT Parts, Structures, & Systems of Organisms 

plasma membrane 
IT Chemicals & Biochemicals 

PTPL1 : FERM domain,' membrane targeting; phosphatidylinositol 

4 , 5 -biphosphate ; protein tyrosine phosphatase [EC 3.1.3.48] 
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Cercopithecidae . 86205 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata,- Animal ia 
Organism Name 

COS1 cell line (cell line) : African green monkey kidney cells 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Mammals, Nonhuman Vertebrates, 
Nonhuman Primates, Primates, Vertebrates 
ORGN Classifier 
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HeLa cell line (cell line) : human cervical carcinoma cells 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
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79747-53-8 (protein tyrosine phosphatase) 
79747-53-8 (EC 3 . 1. 3 .48) 



L54 ANSWER 8 OF 
STN 

ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 



36 BIOSIS COPYRIGHT (c) 2004 The Thomson Corporation. on 

2004:118234 BIOSIS 
PREV200400123608 

Crystal structure of a phosphoinositide 

phosphatase, MTMR2 : Insights into myotubular myopathy and 
Charcot -Marie -Tooth syndrome . 

Begley, Michael J.; Taylor, Gregory S.; Kim, Soo-A. ; Veine, 
Donna M.; Dixon, Jack E. [Reprint Author]; Stuckey, Jeanne 
A. 

Departments of Pharmacology, Cellular and Molecular 
Medicine, and Chemistry and Biochemistry, School of 
Medicine, University of California at San Diego, 9500 
Gilman Drive, La Jolla, CA, 92093, USA 
j edixon@ucsd . edu 

Molecular Cell, (December 2003) Vol. 12, No. 6, pp. 

1391-1402. print. 

ISSN: 1097-2765 (ISSN print) . 

Article 



Searched by P. Ruppel 



Counts 03/591,933 Citations 



Page 



LANGU7 English 

ENTRY SATS: Entered STN: 3 Mar 2 0 04 

Last Updated on STN: 3 Mar 2004 

AB M\ ;Lubularin-related proteins are a large subfamily of protein tyrosine 
phosphatases (PTPs) that dephosphorylate D3-phosphorylated inositol 
lipids. Mutations in members of the myotubularin family cause the 
' human neuromuscular disorders myotubular myopathy and type 4B 
Charcot-Marie-Tooth syndrome. The crystal structure of a representative 
member of this family, MTMR2 , reveals a phosphatase domain that is 
structurally unique among PTPs. A series of mutants are described that 
exhibit altered enzymatic activity and provide insight into the 
specificity of myotubularin phosphatases toward phosphoinositide 
subscrates. The structure also reveals that the GRAM domain, found in 
myotubularin family phosphatases and predicted to occur in apprxl80 
proteins, is part of a larger motif with a pleckstrin homology 
(PH) domain fold. Finally, the MTMR2 structure will serve as a model for 
other members of the myotubularin family and provide a framework for 
understanding the mechanism whereby mutations in these proteins lead to 
disease. 

CC Enzymes - General and comparative studies: coenzymes 10802 
Muscle - Physiology and biochemistry 17504 
Muscle - Pathology 17506 

Nervous system - Physiology and biochemistry 20504 
Nervous system - Pathology 20506 
Development and Embryology - Pathology 255 03 
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myotubular myopathy: muscle disease 
IT Diseases 

type 4B Charcot-Marie-Tooth syndrome: congenital disease, genetic 
disease, muscle disease, nervous system disease 

IT Chemicals & Biochemicals 

D3 -phosphorylated inositol lipids; MTMR2 : crystal structure, 
phosphoinositide phosphatase; myotubularin phosphatases: GRAM 
domain; myotubularin-related proteins: domain structures, protein 
tyrosine phosphatases; myotubularins; phosphoinositide 
substrates; pleckstrin 

IT Miscellaneous Descriptors 

active site residues; enzyme activity; gene mutations; phosphatase 
domain structure; pleckstrin homology domain fold; protein mutations; 
substrate binding; substrate binding pockets; substrate 
specificity 

RN 360055-02-3 (myotubularins) 
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PATENT NO KIND 



APPLICATION 



DATE 



WO 2002066990 A2 
AU 2002236002 Al 
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FILING DETAILS: 
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WO 2002-GB720 
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US 2003-468264 



PATENT NO 
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INFO: 
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AB WO 200266990 A UPAB : 20030101 

NOVELTY - A probe comprises a cardiolipin derivative covalently attached 
to a solid phase other than through an allylic oxygen. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) preparation of the probe involving reacting a cardiolipin 
analogue of formula (I 1 ) or (II 1 ) with RG-solid phase; 

(2) cardiolipin analogs (I 1 ) or (II'); 

(3) assaying (al) for the presence of anticardiolipin antibody and/or 
other antiphospholipid antibody in a sample involving contacting the 
sample with the probe so that it binds with the antibody and detecting the 
presence of the antibody; 

(4) assaying (a2) for detecting and/or measuring binding of a probe 
exposed to a protein in a test sample; 

(5) a kit for assaying the presence of anticardiolipin antibody in a 
sample comprising the probe and a detector of anticardiolipin antibody 
bound to the probe; and 

(6) an agent capable of agonizing or antagonizing protein-probe 
binding detected and/or measured. 

Rl - R4 = optionally unsaturated alkyl (preferably 5-16C alkyl) ; 
X = 0, S or NH; R5 = H or protecting group; 

RG = a reactive group capable of reacting with the -XH group of the 
cardiolipin analogue by covalently coupling the analogue to the solid 
phase (preferably an activated ester, especially N -hydroxy sue cinimide 
(NHS) -activated carboxylate. 

USE - In an assay for the presence of anticardiolipin antibody and/or 
other antiphospholipid antibody in a sample for diagnosing an individual 
with antiphospholipid antibody syndrome; to bind or to affinity 
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purify a binding partner of the cardiolipin derivative; to test the 
cardiolipin binding activity and/or affinity of a protein; to 
detect/measure/identify and/or isolate more than one type of cardiolipin 
binding protein from a test sample such as tissue or tissue culture 
extract e.g. a lysed extract containing many proteins; to detect and/or 
measure the ability of an agent, applied to the cardiolipin binding 
protein-containing test sample or to the probe to agonize or antagonize 
protein-probe binding (all claimed) ; 

ADVANTAGE - There is no requirement for any of the fatty acid groups 
of the cardiolipin derivative or analogue to include a -C=C- bond, and 
there is no non-specific coupling to the solid phase even if more than one 
double, bond is present in the fatty acid groups . Only one species of 
cardiolipin derivative is attached to the solid support at a known 
position. Probes of the invention are thus ideal for identifying proteins, 
which bind selectively to the attached cardiolipin derivative. It is 
possible to select any chain length between the head group of the 
cardiolipin derivative and the solid support to best mimic natural 
cardiolipin. Different chain lengths can be tested to identify the optimum 
length for binding of particular proteins allowing optimum binding of 
proteins which bind specifically to natural cardiolipin and thus improve 
diagnosis and protein isolation using the probes. It is possible to 
estimate the percentage loading of the cardiolipin derivative on the solid 
phase. A probe may comprise a cardiolipin derivative in which the carbon 
chains of the fatty acid moieties are all saturated. The conditions for 
coupling a cardiolipin analogue to a solid phase are milder. 
Dwg .0/0 
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NOVELTY - A method (Ml), comprising contacting a first component (I) and a 

second component (II) with a nanoporous structure and producing a product 

from the reaction, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 

following : 

(1) a method (M2) , comprising introducing a reaction mixture and at 
least one nanoporous structure simultaneously to the vessel and 
circulating the reaction mixture within the vessel; and 

(2) a system comprising a nanoporous structure, a reaction mixture 
distributor adapted to establish contact between the reaction mixture and 
the nanoporous structure, and an analysis tool adapted to analyze a 
product produced by the reaction mixture. 

USE - For conducting reactions with modified kinetics (claimed) e.g. 
chemical and biological reactions such as high throughput reactions 
including drug screening, DNA sequencing, protein digestion, carbohydrate 
profiling and sequencing, organic synthesis, antibody-antigen binding, 
organic synthesis, and combinatorial chemistry; and also in genome 
sequencing, genetic engineering and genetic marker detection. 

ADVANTAGE - The method exhibits enhanced kinetic characteristics due 
to the presence of nano diffusion distances, which result in increasing 
the effective concentrations of the reactants, thus affording the 
miniaturization of the reactions in terms of quantity of materials (such 
as reduction in the medium concentration of from 2-1000 folds) , volume 
(0.0001-1 micro 1) and concentration of components and size and dimension 
of equipment, and performing on-site and hand held reactions and analysis. 
The various kinetic factors can be further tailored to effect performance 
of the reaction or analysis, causing enhancement of the kinetic 
characteristics. The method is rapid, less costly by avoiding the usage of 
large amounts of expensive enzyme, catalysts and other reagents and is 
operable using regular and microf abricated devices, thus leading to 
increased throughput, large scale application and multiplexing. The 
nanoporous structure can also function as a storage and clean-up medium, 
can be transported and integrated with other procedures and equipment for 
subsequent downstream analysis. The method allows performing the reactions 
at any particular temperature with greater temperature consistency by 
providing improved temperature distribution and equilibration due to 
shorter distances within the network or structure, with the range of 
broader or narrower pH. Existing reactions and experimental protocols are 
operable with the nanoporous membrane. 
Dwg. 0/19 



L54 ANSWER 11 OF 36 
ACCESSION NUMBER: 
DOC. NO. CPI: 
TITLE: 



WPIX COPYRIGHT 2 004 THE THOMSON CORP on STN 

2002-393625 [42] WPIX 

C2002-110645 

New compositions with stabilized cocktails of reagents, 
useful for nucleic acid sample processing, amplification 
or analysis, e.g. for diagnosing diseases, or genetic 
profiling for forensic, paternity or transplantation 
purposes . 



Searched by P. Ruppel 



Counts 09/991.. 933 Citations 



Page 



DERWENT CLASS: 
INVENTOR {S5 : 
PATENT ASSIGNEE (S) : 
COUNTRY COUNT: 
PATENT INFORMATION: 



A96 B04 D16 

DATTAGUPTA, N; SRIDKAR, C N; WU, W 
(GENE-N) APPLIED GENE TECHNOLOGIES INC 
93 



PATENT NO 



KIND DATE 



WEEK 



LA 



PG 



WO 2002014548 Al 20020221 (200242)* EN 70 

RW: AT BE CH CY DE DK EA ES FI FR GB GH GM GR IE IT KE LS LU MC MW MZ 

NL OA PT SD SE SL SZ TZ UG ZW 

W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CR CU CZ DE DK DM 

DZ EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC 

LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ PL PT RO RU SD SE 

SG SI SK SL TJ TM TR TT TZ UA UG UZ VN YU ZA ZW 

AU 2000067686 A 20020225 (200245) 

APPLICATION DETAILS: 



PATENT NO 



KIND 



APPLICATION 



DATE 



WO 2002014548 Al 
AU 2000067686 A 



WO 2000-US22148 
AU 2000-67686 
WO 2000-US22148 



20000810 
20000810 
20000810 



FILING DETAILS: 



PATENT NO KIND 

AU 2000067686 A Based on 



PATENT NO 
WO 2002014548 



PRIORITY APPLN. INFO: WO 2000-US22148 20000810 

AN 2002-393625 [42] WPIX 

AB WO 200214548 A UPAB : 20020704 

NOVELTY - Compositions (I) and (II) for directly detecting nucleic acids 

comprising: 

(a) an aqueous solution of a non- ionic membrane fluidizing 
compound (s) ; 

(b) an aqueous solution comprising one or more lipids for releasing 
nucleic acid from the sample; or 

(c) a cocktail of reagents (III) for performing nucleic acid 
amplification that avoids undesirable reactions between the individual 
reagents, are new. 

DETAILED DESCRIPTION - The composition (I) comprises a composition 
for releasing nucleic acid from a sample in a form suitable for directly 
detecting the nucleic acid, the composition comprising: an aqueous 
solution comprising one or more lipids for releasing nucleic acid from the 
sample and further comprising one or more of: 

(a) an enzyme (s) to degrade cell structure; 

(b) a non-ionic membrane fluidizing compound(s); and 

(c) a metal chelator (s); 

where the aqueous solution is a non-denaturing and non- inhibitory of 
enzymes or proteins used in nucleic acid release, amplification, labeling 
or detection. 

Composition (II) is for releasing nucleic acids from a sample in a 
form suitable for directly detecting the nucleic acid, the composition 
comprising: an aqueous solution of a non-ionic membrane fluidizing 
compound (s) and further comprising one or more of: 

(a) an enzyme (s) to degrade cell structure; 

(b) a lipid (s) ; and 
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(c) a metal chelator (s) ; 

where the aqueous solution is a non-denaturing and non- inhibitory of 
enzymes or proteins used in nucleic acid release, amplification, labeling 
or detection. 

(Ill) is a cocktail of reagents for performing nucleic acid 
amplification that avoids undesirable reactions between the individual 
reagents, thereby stabilizing the cocktail upon storage, comprising one or 
more reagents necessary to perform nucleic acid amplification and an 
inhibitory concentration of a reversible inhibitor (s) of the undesirable 
reaction. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a method for detecting the presence of a nucleotide sequence in a 
nucleic acid in a sample; 

(2) kits for releasing nucleic acid from a sample in a form suitable 
for directly detecting the nucleic acid comprising a vessel containing 
(I) , (II) , or (III) ; 

(3) a method of amplifying a nucleic acid comprising: 

(a) adding a nucleic acid template to be amplified to the stabilized 
cocktail of reagents of composition (I) , and optionally a diluent to lower 
the inhibitor concentration such that it does not substantially inhibit 
amplification reaction; and 

(b) incubating the mixture to achieve amplification; and 

(4) a method of preparing a stabilized cocktail of reagents (III) , 
which avoids undesirable reactions to occur between the reagents upon 
storage, comprising adding the inhibitor (s) of the undesirable reactions 
to (III) , where the inhibitor is added to (III) at a concentration that is 
inhibitory to the reaction but at a concentration that will be 
non-inhibitory when (III) is later diluted for its intended use. 

USE - The compositions are useful in nucleic acid detection, 
specifically for processing of samples to release nucleic acids for 
amplification and analysis. The compositions are particularly useful for 
detecting the nucleotide sequence in clinical specimens, which is 
diagnostic or prognostic of infectious disease, cancer or a human genetic 
disorder, or defines genetic profiles for forensic, paternity or 
transplantation purposes (claimed) . 
Dwg. 0/0 
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TITLE: Phosphoprotein analysis using antibodies broadly 

reactive against phosphorylated motifs 
AUTHOR (S) : Zhang, Hui ; Zha, Xiangming,* Tan, Yi; Hornbeck, Peter 

V.; Mastrangelo, Allison J.; Alessi, Dario R.; 

Polakiewicz, Roberto D.; Comb, Michael J. 
CORPORATE SOURCE: Cell Signaling Technology, Beverly, MA, 01915, USA 

SOURCE : Journal of Biological Chemistry (2002), 277(42), 

39379-39387 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The substrates of most protein kinases remain unknown because of the 

difficulty tracing signaling pathways and identifying sites of protein 
phosphorylation. Here we describe a method useful in detecting subclasses 
of protein kinase substrates. Although the method is broadly applicable 
to any protein kinase for which a substrate consensus motif has been 
identified, we illustrate here the use of antibodies broadly reactive 
against phosphorylated Ser/Thr-motif s typical of AGC kinase substrates. 
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Phosphopeptide libraries with fixed residues corresponding to consensus 
motifs RXRXXT*/S* (Akt motif) and S*XR (protein kinase C motif) were used 
as antigens to generate antibodies that recognize many different 
phosphoproteins containing the fixed motif. Because most AGC kinase members 
are phosphorylated and activated by phosphoinositide-dependent 
protein kinase-1 (PDK1) , we used PDK1-/- ES cells to profile potential AGC 
kinase substrates downstream of PDK1 . To identify phosphoproteins 
detected using the Akt substrate antibody, we characterized the antibody 
binding specificity to generate a specificity matrix useful in predicting 
antibody reactivity. Using this approach we predicted and then identified 
a 30-kDa phosphoprotein detected by both Akt and protein kinase C 
substrate antibodies as S6 ribosomal protein. Phosphospecif ic motif 
antibodies offer a new approach to protein kinase substrate identification 
that combines immunoreactivity data with protein data base searches based 
upon antibody specificity. 

CC 9-16 (Biochemical Methods) 

IT Protein motifs 

Signal transduction, biological 

(phosphoprotein anal, using antibodies broadly reactive against 
phosphorylated motifs) 
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Functional dissection of lipid and protein kinase 
signals of PIKfyve reveals the role of Ptdlns 3,5-P2 
production for endomembrane integrity. 

Ikonomov, Ognian C; Sbrissa, Diego; Mlak, Kristopher; 
Kanzaki, Makoto; Pessin, Jeffrey; Shisheva, Assia [Reprint 
author] 

Dept. of Physiology, Wayne State University School of 
Medicine, 540 E. Canfield, Detroit, MI, 48201, USA 
ashishev@med.wayne.edu 
Journal of Biological Chemistry, 
No. 11, pp. 9206-9211. print. 
CODEN: JBCHA3. ISSN: 0021-9258. 
Article 
English 

Genbank -AF102777 
Entered STN: 24 Apr 2002 
Last Updated on STN: 2 0 May 2 002 
PIKfyve enzymatic activity is required in maintaining late endocytic 
membrane integrity. PIKfyve is a dual specificity enzyme that 
phosphorylates phosphatidyl -inositol (Ptdlns) and Ptdlns 3-P at the 
5-hydroxyl and unidentified endogenous protein substrate (s) . To determine 
which of these activities (lipid versus protein kinase activity) 
is responsible for endomembrane homeostasis we analyzed a double mutant 
PIKfyveK1999E/K2000E. These substitutions in the putative lipid 
-substrate activation loop nearly completely abrogated the lipid 
kinase activity without any significant effect on the protein kinase 
activity of PIKf yveK1999E/K2000E . Expression of PIKf yveK1999E/K2000E in 
COS cells induced a dramatic dominant -negative effect in the form of 
endomembrane swelling and vacuolation. In addition, the lipid- 
substrate specificity of PIKfyve was modified by 

introducing single mutations in Lys-1999 or Lys-2000. This yielded 
proteins with preferentially abrogated synthesis of Ptdlns 5-P 
(PIKfyveK2 0 0 0E) or Ptdlns 3,5-P2 (PIKf yveK1999E) , of which only the 
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PIKfyveK1999E mutant induced the characteristic endomembrane defects upon 
cell transf ection . Furthermore, phosphoinositide microinjection 
into cells demonstrated a selective ability of Ptdlns 3,5-P2 to correct 
the endomembrane defects induced by the dominant -negative PIKfyve 
lipid kinase-def icient mutants. Thus, Ptdlns 3,5-P2 production by 
PIKfyve is crucial for endomembrane integrity, and Lys-1999 most likely 
directs the PIKfyve interactions with the 3 -phosphate group in Ptdlns 3 -P. 
CC Biophysics - Membrane phenomena 10508 
Genetics - Animal 03506 

Biochemistry studies - Nucleic acids, purines and pyrimidines 10062 
Biochemistry studies - Lipids 10066 

Enzymes - General and comparative studies: coenzymes 10802 
Tissue culture, apparatus, methods and media 32500 

IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics) ; Membranes (Cell 
Biology) ; Methods and Techniques 

IT Parts, Structures, & Systems of Organisms 
endomembrane, integrity 

IT Chemicals & Biochemicals 

PIKfyve [phosphoinositide kinase for five position containing 
a Fyve finger domain] : dual specificity enzyme; lipid kinase; 
lysine-1999; lysine-2000; phosphatidyl -inositol ; phosphatidyl -inositol 
3 -phosphate; phosphoinositide; protein kinase 

IT Sequence Data 

AF102777: Genbank, nucleotide sequence 

IT Methods & Equipment 

Eppendorf micromanipulator 5171 semiautomatic microinjector : Eppendorf, 
laboratory equipment; Femtojet 5247 semiautomatic microinjector: 
laboratory equipment; Nikon Eclipse TE 3 00 inverted fluorescence 
microscope: Nikon, laboratory equipment; SDS-PAGE [SDS-polyacrylamide 
gel electrophoresis] : Electrophoretic Techniques, separation method; 
SPOT RT Slider charge -coupled device camera: Diagnostic Instruments, 
laboratory equipment; cell microinjection: Histological/Cytological and 
Culture Techniques, cell culture method; cell transf ection : 
Histological/Cytological and Culture Techniques, cell culture method; 
enzyme assay: laboratory equipment; enzyme functional dissection: 
Molecular Biology Techniques and Chemical Characterization, biochemical 
method; fluorescence microscopy: Spectrum Analysis Techniques, confocal 
laser microscopy, light microscopy, visualization method; 
immunoblotting : Immunologic Techniques, separation method; 
immunoprecipitation : Immunologic Techniques, precipitation, separation 
method; mutant enzyme analysis: Molecular Biology Techniques and 
Chemical Characterization, evaluation method; protein A-Sepharose CL-4B 
beads: laboratory equipment 

IT Miscellaneous Descriptors 
vacuolation 

ORGN Classifier 

Cercopithecidae 86205 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animal ia 
Organism Name 

COS-7 cell line 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Mammals, Nonhuman Vertebrates, 

Nonhuman Primates, Primates, Vertebrates 
RN 72060-45-8 (lipid kinase) 

9026-43-1Q (protein kinase) 
80449-02-1Q (protein kinase) 
134549-83-0Q (protein kinase) 
372092-80-3Q (protein kinase) 
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TITLE: ■ '<[ Stereo-specific substrate recognition by 

,t phosphatidylinositol phosphate kinases is swapped by 

changing a single amino acid residue. 
AUTHOR(S) : Kunz , Jeannette,- Fuelling, Allison; Kolbe, Lottie; 

* Anderson, Richard A. [Reprint author] 

CORPORATE SOURCE: Dept. of Pharmacology, University of Wisconsin Medical 

# School, 1300 University Ave., Madison, WI, 53706, USA 
raanders@facstaff.wisc.edu 

SOURCE:.^; Journal of Biological Chemistry, (February 15, 2002) Vol. 

277, No. 7, pp. 5611-5619. print. 
■# CODEN: JBCHA3. ISSN: 0021-9258. 

DOCUMENT TYPE: Article 
LANGUAGE: English 

OTHER SOURCE: Genbank-AAC25576 ; Genbank-AAC4 02 02 ; Genbank-AADIO 191 . 1 ; 

if; Genbank-AAD55502 ; Genbank-AAF46919 . 1 ; Genbank-BAA2 5664 ; 

Genbank-CAA19436; Genbank-CAB1012 5 ; Genbank-NP003550 ; 
B\ Genbank-NP005019; Genbank-S61571 ; Genbank-T15193 ; 

•§|< Genbank-U7 914 3; Genbank-Z29090 

ENTRY DATE: Entered STN: 27 Mar 2002 

4:: Last Updated on STN: 10 May 2002 

AB Type I and type II phosphatidylinositol phosphate (PIP) kinases generate 
the lipid second messenger phosphatidylinositol (Ptdlns) 

4 /5-bisphosphate and thus play fundamental roles in the regulation of many 
cellular processes. Although the two kinase families are highly 
homologous, they phosphorylate distinct substrates and are functionally 
nori- redundant . Type I PIP kinases phosphorylate Ptdlns 4 -phosphate at the 
D-5 hydroxyl group and are consequently Ptdlns 4 -phosphate 5 -kinases. By 
contrast, type II PIP kinases are Ptdlns 5 -phosphate 4 -kinases that 
phosphorylate Ptdlns 5-phosphate at the D-4 position. Type I PIP kinases, 
in ^addition, also phosphorylate other phosphoinosi tides in vitro 
and in vivo and thus have the potential to generate multiple lipid 
second messengers. To understand how these enzymes differentiate between 
stereoisomeric substrates, we used a site-directed mutagenesis approach. 
We^show that a single amino acid substitution in the activation loop, 
A381E in Ilbeta and the corresponding mutation E3 62A in Ibeta, is 
sufficient to swap substrate specificity between these 
PIP kinases. In addition to its role in substrate 

specificity, the type I activation loop is also key in subcellular 
targeting. The Ibeta (E3 62A) mutant and other mutants with reduced Ptdlns 
4 -phosphate binding affinity were largely cytosolic when expressed in 
mammalian cells in contrast to wild-type Ibeta which targets to the plasma 
membrane. These results clearly establish the role of the activation loop 
in; ; >determining both signaling specificity and plasma membrane targeting of 
type I PIP kinases . 
CC Biochemistry studies - Proteins, peptides and amino acids 10064 
Biochemistry studies - Lipids 10066 
Biophysics - Membrane phenomena 10508 

Enzymes - General and comparative studies: coenzymes 10802 
IT Major Concepts 

*#Enzymology (Biochemistry and Molecular Biophysics) ; Membranes (Cell 

^Biology) ; Methods and Techniques 
IT Parts, Structures, & Systems of Organisms 

./plasma membrane 
IT Chemicals & Biochemicals 
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amino acid; lipid; phosphatidyl inositol 4 , 5 -bis phosphate : 
lipid second messenger; phosphatidylinositol phosphate kinase: 
stereo-specific substrate recognition, type I, cype II 

IT Sequence Data 

AAC25576: Genbank, amino acid sequence; AAC40202 : Genbank, 
amino acid sequence; AAD10191.1: Genbank, amino acid 
sequence; AAD55502 : Genbank, amino acid sequence; 
AAF46919.1: Genbank, amino acid sequence; BAA2 56 64 : Genbank, 
amino acid sequence; CAA19436: Genbank, amino acid 
sequence; CAB10125: Genbank, amino acid sequence; NP 
003550: Genbank, amino acid sequence; NP 005019: Genbank, 
amino acid sequence; S61571: Genbank, amino acid 
sequence; T15193 : Genbank, amino acid sequence; 
U79143: Genbank, amino acid sequence; Z29090: Genbank, amino 
acid sequence 

IT Methods & Equipment 

site-directed mutagenesis: Molecular Biology Techniques and Chemical 
Characterization, detection method, mutagenesis/deletion, protein 
engineering 

IT Miscellaneous Descriptors 

membrane trafficking; substrate specificity 

RN 164378-06-7 (GENBANK-T15193 ) 
184 864-14-0 (GENBANK-U7 9143) 
3 91548-90-6 ( GENBANK- Z2 90 90 ) 



L54 ANSWER 15 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



SOURCE : 



CT 



36 MEDLINE on STN 

2002402804 MEDLINE 
PubMed ID: 12151228 

Structural insight into substrate specificity and 
regulatory mechanisms of phosphoinos itide 3 -kinases. 
Djordjevic Snezana; Driscoll Paul C 

Bloomsbury Centre for Structural Biology and Department of 
Biochemistry and Molecular Biology, University College 
London, London, UK WC1E 6BT . . snezana@biochem.ucl.ac.uk 
Trends in biochemical sciences, (2002 Aug) 27 (8) 426-32. 
Ref: 51 

Journal code: 7610674. ISSN: 0968-0004. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200210 

Entered STN: 20020802 
Last Updated on STN: 20021219 
Entered Medline: 20021002 
Phosphoinositide 3 -kinases (PI3Ks) are implicated in a variety of 
fundamental cellular processes. These enzymes catalyse phosphorylation of 
the 3 ' -OH position of myo-inositol lipids that serve as secondary 
messengers. The catalytic subunit for one of the family members, PI3K 
gamma, has been structurally characterized, independently, in complexes 
with kinase inhibitors and with the p21(Ras) GTPase . These atomic 
structures provide a basis for the rationalization of some PI3K substrate 
specificities and regulatory mechanisms, establishing links to functional 
and cellular data. Ongoing comprehensive structural and functional 
studies are essential to realize the promise of PI3K isozyme-specif ic 
therapeutic agents. 
1-Phosphatidylinositol 3 -Kinase: AI, antagonists & inhibitors 
*l-Phosphatidylinositol 3 -Kinase: CH, chemistry 
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*1-Phosphatidylinositol 3-Kinase: ME, metabolism 
Binding Sites 
Catalytic Domain 
Chromones : CH, chemistry 
Chromones: ME, metabolism 
Chromones: PD, pharmacology 
Drug Design 

Enzyme Inhibitors: CH, chemistry 
Enzyme Inhibitors: ME, metabolism 
Enzyme Inhibitors: PD, pharmacology 
Morpholines: CH, chemistry 
Morpholines: ME, metabolism 
Morpholines: PD, pharmacology 
Protein Conformation 
Protein Folding 

Protein Kinases: ME, metabolism 

Substrate Specificity 
ras Proteins: ME, metabolism 
RN 154447-36-6 (2- (4 -morpholinyl ) -8-phenyl -4H- l-benzopyran-4 -one) 
CN 0 (Chromones); 0 (Enzyme Inhibitors); 0 (Morpholines); EC 2.7.1.137 
(1-Phosphatidylinositol 3-Kinase); EC 2.7.1.37 (Protein Kinases); EC 
3.6.1.- (ras Proteins) 
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Identification of ARAP3, a novel PI3K effector 
regulating both Arf and rho GTPases, by selective 
capture on phosphoinositide affinity 
matrices 

Krugmann, S.; Anderson, K. E. ; Ridley, S. H. ; Risso, 
N. ; McGregor, A.; Coadwell, J.; Davidson, K. ; Eguinoa, 
A.; Ellson, C. D.; Lipp, P.; Manifava, M . ; Ktistakis, 
N.; Painter, G.; Thuring, J. W. ; Cooper, M. A.; Lim, 
Z.-Y.; Holmes, A. B.; Dove, S. K.; Michell, R. H.; 
Grewal, A.; Nazarian, A.; Erdjument-Bromage , H.; 
Tempst, P.; Stephens, L. R. ; Hawkins, P. T. 
Inositide Laboratory, The Babraham Institute, 
Cambridge, CB2 4 AT, UK 

(2002), 9(1), 95-108 
ISSN: 1097-2765 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



SOURCE: Molecular Cell 

CODEN: MOCEFL; 
Cell Press 
Journal 
English 

We show that matrixes carrying the tethered homologs of natural 
phosphoinositides can be used to capture and display multiple 
phosphoinositide binding proteins in cell and tissue exts . We 
present the mass spectrometric identification of over 20 proteins isolated 
by this method, mostly from leukocyte exts.: they include known and novel 
proteins with established phosphoinositide binding domains and 
also known proteins with surprising and unusual phosphoinositide 
binding properties. One of the novel Ptdlns (3 , 4 , 5 ) P3 binding proteins, 
ARAP3 , has an unusual domain structure, including five predicted PH 
domains. We show that it is a specific Ptdlns (3 , 4 , 5 ) P3/Ptdlns (3 , 4 ) P2 - 
stimulated Arf6 GAP both in vitro and in vivo, and both its Arf GAP and 
Rho GAP domains cooperate in mediating PI3K-dependent rearrangements in 
the cell cytoskeleton and cell shape. 
CC 9-16 (Biochemical Methods) 
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IT Proteins 

RL: ANT (Analyte) ; ANST (Analytical study) 

(cytohesin-4 ; identification of ARAP3, PI3K effector regulating both 
Arf and rho GTPases, by selective capture on phosphoinositide 
affinity matrixes) 
IT Affinity 
Cell 

Cell morphology 

Cytoskeleton 

Leukocyte 

Molecular structure 
Protein motifs 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 
IT GTPase-activating protein 

RL: ANT (Analyte) ; ANST (Analytical study) 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 
IT Midkines 
Proteins 

RL: ANT (Analyte); PEP (Physical, engineering or chemical process); PYP 
(Physical process) ; ANST (Analytical study) ; PROC (Process) 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 

IT Phosphatidylinositol 3,4, 5-trisphosphate 

RL: ARU (Analytical role, unclassified); PEP (Physical, engineering or 
chemical process); PYP (Physical process); ANST (Analytical study); PROC 
(Process) 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 

IT Phosphatidylinositol 3 , 4 -bisphosphate 

RL : ARU (Analytical role, unclassified); PEP (Physical, engineering or 
chemical process) ; PYP (Physical process) ; ANST (Analytical study) ; PROC 
(Process) 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 
IT Phosphatidylinositols 

RL: ARU (Analytical role, unclassified); PEP (Physical, engineering or 
chemical process) ; PYP (Physical process) ; ANST (Analytical study) ,- PROC 
(Process) 

(identification of ARAP3 , PI3K effector regulating both Arf and rho 
GTPases, by selective capture on phosphoinositide affinity 
matrixes) 
IT Conformation 

(protein; identification of ARAP3, PI3K effector regulating both Arf 
and rho GTPases, by selective capture on phosphoinositide 
affinity matrixes) 
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US 1999-146579P 
1999-385624 
2001-846603 
AN 2002-237775 [29] WPIX 
CR 2001-450194 [48]; 2002-488069 
AB US2001031473 A UPAB : 20021018 

NOVELTY - A nucleic acid releasing composition comprises an c >us 

solution containing one or more lipids for releasing a nuclei :id from a 

sample. The aqueous solution further contains one or more of mzyme to 

degrade a cell structure; a non-ionic membrane fluidizing con id(s); and 
metal chelator (s) . 

DETAILED DESCRIPTION - A nucleic acid releasing composit comprises 

an aqueous solution containing one or more lipids for releasi i nucleic 

acid from a sample. The aqueous solution further contains one more of: 

an enzyme to degrade a cell structure; a non- ionic membrane i lizing 
compound(s); and metal chelator(s). It is non-denaturing and 

non- inhibitory of enzymes or proteins used in nucleic acid re ;e, 

amplification, labeling, or detection. INDEPENDENT CLAIMS are ;o 
included for the following: 

(1) a method of detecting the presence of a nucleotide e- mce in 

the nucleic acid of the sample, comprising contacting the san with the 

aqueous solution under conditions suitable for releasing the eic acid 

from the cells; contacting the nucleic acid with one or more .eic acid 

probes or primers that are complementary to the nucleic acid >e 

detected: (i) under conditions suitable for the probes to hyt .ze to the 

nucleic acid to form a hybridized product, or (ii) under cone >ns 

suitable for amplification of the nucleic acid to form an amp ed 
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product; and detecting the hybridized product by capturing or separating 
the hybridized product from the unhybridized nucleic acid probe and the 
nucleic acid of the sample, or detecting the amplified nucleotide 
sequence, where the presence of a nucleotide sequence in the nucleic acid 
of the sample is determined; and 

(2) a kit for releasing the nucleic acid from the sample in the form 
suitable for directly detecting the nucleic acid, comprising a vial 
containing the aqueous solution. 

USE - For releasing a nucleic acid from cells in a form suitable for 
directly detecting the nucleic acid used to diagnose infectious disease, 
cancer, genetic disorder, or defining genetic profile for forensic, 
paternity or transplantation purposes (claimed) . 

ADVANTAGE - The inventive composition releases a nucleic acid from 
cells under conditions that do not result in denaturation of enzymes or 
proteins used in the nucleic acid releasing, amplification, labeling or 
detection. The method using the inventive composition eliminates the 
additional processing steps and degradation associated with nucleic acid 
lysis procedures. It allows for release and detection from a single 
reagent addition step. 
Dwg. 0/0 
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CORPORATE SOURCE: Division of Pharmaceutical Sciences, College of Pharmacy, 
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CONTRACT NUMBER: GM53448 (NIGMS) 

SOURCE: Journal of biological chemistry, (2001 Nov 23) 276 (47) 

43932-8. 

Journal code: 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English ' 

FILE SEGMENT: Priority Journals 

OTHER SOURCE: PDB-1QAD 

ENTRY MONTH: 200112 

ENTRY DATE: Entered STN: 20011129 

Last Updated on STN: 20030105 
Entered Medline: 20011220 

AB Phosphoinositide second messengers, generated from the action of 

phosphoinositide 3 -kinase (PI3K) , mediate an array of signaling pathways 
through the membrane recruitment and activation of downstream effector 
proteins. Although pleckstrin domains of many target proteins have been 
shown to bind phosphatidylinositol 3 , 4 , 5-trisphosphate (PIP (3)) 
and/or phosphatidylinositol 3 , 4 -bisphosphate (PI (3 , 4 ) P (2 ) ) with high 
affinity, published data concerning the phosphoinositide binding 
specificity of Src homology 2 (SH2) domains remain conflicting. Using 
three independent assays, we demonstrated that the C-terminal (CT-)SH2 
domain, but not the N-terminal SH2 domain, on the PI3K p85alpha subunit 
displayed discriminative affinity for PIP (3). However, the 
binding affinity diminished precipitously when the acyl chain of 
PIP (3) was shortened. In addition, evidence suggests that the charge 
density on the phosphoinositol ring represents a key factor in determining 
the phosphoinositide binding specificity of the CT-SH2 domain. 
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In light of the largely shared structural features between PIP (3) and 

PI(4,5JP(2), we hypothesized that the PIP (3 ) -binding site on the 

CT-SH2 domain encompassed a sequence that recognized PI(4,5)P(2). Based 

on a consensus PI (4 , 5) P (2 ) -binding sequence (KXXXXXKXKK; K 

denotes Arg, Lys, and His), we proposed the sequence (18) RNKAENLLRGKR (29) 

as the PIP (3) -binding site. This binding 

motif was verified by using a synthetic peptide and site-directed 
mutagenesis. More importantly, neutral substitution of flanking Arg (18) 
and Arg (29) resulted in a switch of ligand specificity of the CT-SH2 
domain to PI (4, 5) P (2) and PI (3, 4) P (2), respectively. Together with 
computer modeling, these mutagenesis data suggest a pseudosymmetrical 
relationship in the recognition of the phosphoinositol head group at the 
binding motif. 
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AB Phosphoinositide 3 -kinases (PI3Ks) are dual specificity 
lipid and protein kinases. While the lipid-dependent 

PI3K downstream signaling is well characterized, little is known about 

PI3K protein kinase signaling and structural determinants of lipid 

substrate specificity across the various PI3K classes. 

Here we show that sequences C-terminal to the PI3K ATP-binding 

site determine the lipid substrate specificity 

of the class IA PI3Kalpha (p85/pll0alpha) . Transfer of such activation 

loop sequences from class II PI3Ks, class III PI3Ks, and a 

related mammalian target of rapamycin (FRAP) into pllOalpha turns the 
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lipid substrate specificity of the resulting 

hybrid protein into that of the donor protein, while leaving the protein 
kinase activity unaffected. All resulting hybrids lacked the ability to 
produce phosphatidyl inositol 3 , 4 , 5 - trisphosphate in intact cells. Amino 
acid substitutions and structure modeling showed that two conserved 
positively charged (Lys and Arg) residues in the activation loop are 
crucial for the functionality of class I PI3Ks as phosphatidylinositol 
4 , 5-bisphosphate kinases. By transient transfecion of 293 cells, we show 
that pllOalpha hybrids, although unable to support lipid 

-dependent PI3K signaling, such as activation of protein kinase B/Akt and 
p70S6k, retain the capability to associate with and phosphorylate insulin 
receptor substrate- 1, with the same specificity and higher efficacy than 
wild type PI3Kalpha. Our data lay the basis for the understanding of the 
class I PI3K substrate selectivity and for the use of PI3Kalpha hybrids to 
dissect PI3Kalpha function as lipid and protein kinase. 
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AB The tumour suppressor protein, PTEN (phosphatase and tensin homologue 
deleted on chromosome 10) is a member of the mixed function, 
serine/ threonine/tyrosine phosphatase subfamily of protein phosphatases. 
Its physiological substrates, however, are primarily 3 -phosphorylated 
inositol phospholipids, which are products of phosphoinositide 
3-kinases. PTEN thus antagonizes PI 3 -kinase -dependent signalling 
pathways, which explains to a large extent its tumour suppressor status. 
We have examined the kinetic behaviour, substrate 

specificity and regulation of PTEN both in vitro and in a variety 
of cellular models. Although PTEN can utilize both phosphatidylinositol 
3 , 4 , 5-trisphosphate (Ptdlns ( 3 , 4 , 5 ) P3 ) and its water-soluble headgroup, 
inositol 1, 3 , 4 , 5-tetrakisphosphate , as substrates, it displays classical 
features of interfacial catalysis, which greatly favour the lipid 
substrate (by as much as 1000-fold as judged by Kcat/Km values) . 
Expression of PTEN in U87 cells (which lack endogenous PTEN) and measuring 
the levels of all known 3 -phosphorylated lipids suggests that 
phosphatidylinositol 3 , 4 -bisphosphate and Ptdlns (3 , 4 , 5 ) P3 are both 
substrates, but that phosphatidylinositol 3 -phosphate and 
phosphatidylinositol 3 , 5 -bisphosphate are not. PTEN binds to several 
PDZ-domain-containing proteins via a consensus sequence at its 
extreme C-terminus. Disruption of targeting to PDZ-domain proteins 
selectively blocks some PTEN functions, but not others, suggesting the 
existence of spatially localized, functionally dedicated pools of 
signalling lipids. We have also shown recently that PTEN 
expression is controlled at the transcriptional level and is profoundly 
upregulated by peroxisome proliferator activated receptor gamma agonists, 
thereby providing possible implications for these drugs in diabetes, 
inflammation and cancer. 
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AB Phosphoinositides play key regulatory roles in vesicular transport 

pathways in eukaryotic cells. Clathrin-mediated membrane trafficking has 
been shown to require phosphoinositides, but little is known about the 
enzyme (s) responsible for their formation. Here we report that clathrin 
functions as an adaptor for the class II PI 3-kinase C2alpha 
(PI3K-C2alpha) , binding to its N-terminal region and stimulating 
its catalytic activity, especially toward phosphorylated inositide 
substrates. Further, we show that endogenous PI3K-C2alpha is localized in 
coated pits and that exogenous expression affects clathrin-mediated 
endocytosis and sorting in the trans-Golgi network. These findings 
provide a mechanistic basis for localized inositide generation at sites of 
clathrin-coated bud formation, which, with recruitment of inositide 
binding proteins and subsequent synaptojanin-mediated 

phosphoinositide hydrolysis, may regulate coated vesicle formation and 
uncoating. 
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Phosphoinositide signaling plays pivotal roles in the regulation 
of cell proliferation and survival, cytoskeletal assembly, membrane 
trafficking and, potentially, aspects of mRNA metabolism. 
Phosphatidylinositol phosphate kinases (PIPKs) function in all currently 
known phosphoinositide signal generating pathways. In vitro, 
this family of signaling enzymes have the ability to utilize multiple 
substrates and to synthesize all known polyphosphoinositide messengers. 
However, in vivo the second messengers synthesized by each isoform and the 
signaling pathways regulated by each isoform are poorly defined. The 
PIPKs, while related by sequence, localize to different 
subcellular compartments, and phosphorylate distinct substrates. The 
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cells. Like Saclp, rat Sacl exhibits intrinsic phosphoinosi :: .'.--a 
phosphatase activity directed toward phosphatidylinositol 3 - ± sphate , 
phosphatidylinositol 4 -phosphate, and phosphatidylinositol 
3 , 5-bisphosphate substrates, and we identify mutant rat sac:; > Leles that 
evoke substrate-specific defects in this enzymatic 

activity. Finally, rat Sacl expression in DELTAsacl yeast s:..,^Lns 
complements a wide phenotypes associated with Saclp insufficiency. 
Biochemical and in vivo data indicate that rat Sacl phosphat i [inositol -4 - 
phosphate phosphatase activity, but not its phosphat idyl inos i L -3 - 
phosphate or phosphatidylinositol- 3 , 5-bisphosphate phosphatase activities, 
is essential for the heterologous complementation of Saclp defects in 
vivo. Thus, yeast Saclp and rat Sacl are integral membrane lipid 
phosphatases that play evolutionary conserved roles in eukaryoc Lc cell 
physiology. 
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The ataxia telangiectasia mutated (ATM) gene encodes a serins 
protein kinase that plays a critical role in genomic surveil i 
development. Here, we use a peptide library approach to def ~i 
vitro substrate specificity of ATM kinase activity. The pept 
analysis identified an optimal sequence with a central core 
of LSQE that is preferentially phosphorylated by ATM. The c 
of the amino acids surrounding serine in the LSQE motif were 
assessed by utilizing specific peptide libraries or individu 
substrates. All amino acids comprising the LSQE sequence we 
for maximum peptide substrate suitability for ATM. The DNA- 
protein kinase (DNA-PK) , a Ser/Thr kinase related to ATM and 
DNA repair, was compared with ATM in terms of peptide substr 
selectivity. DNA-PK was found to be unique in its preferenc 
neighboring amino acids to the phosphorylated serine. Peptic 
analyses defined a preferred amino acid motif for ATM that 
permits clear distinctions between ATM and DNA-PK kinase act 
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Pleckstrin homology (PH) domains are protein modules of around 120 amino 
acids found in many proteins involved in cellular signaling. Certain PH 
domains drive signal -dependent membrane recruitment of their host proteins 
by binding strongly and specifically to lipid second messengers 
produced by agonise -stimulated phosphoinositide 3-kinases (PI 3-Ks). We 
describe X-ray crystal structures of two different PH domains bound to 
Ins (1 , 3 , 4 , 5) P4 , the head group of the major PI 3-K product 
Ptdlns (3 , 4 , 5) P3 . One of these PH domains (from Grpl) is Ptdlns (3 , 4 , 5) P3 
specific, while the other (from DAPP1/PHISH) binds strongly to 
both -Ptdlns (3,4 , 5) 93 and its 5 ' -dephosphorylation product, Ptdlns (3 , 4 ) P2 . 
Comparison of the two structures provides an explanation for the distinct 
phosphoinositide specificities of the two PH domains and allows us to 
predict the 3 -phosphoinositide selectivity of uncharacterized PH domains. 
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NOVELTY - Method for screening for compounds v; \ 
target receptors uses frontal chromatography r. : 
DETAILED DESCRIPTION - (A) Method for sc:t? 
determine the relative or absolute affinity of 
to a target receptor (TR) or TRs comprises: 

(a) providing a compound library compri^-: 

(b) applying the compound library to a c;c! 
each TR optionally bound to a solid phase sup p.; 
chromatography conditions to provide an efflur.: 

(c) continuously or intermittently apply . .r 
spectrometer to provide mass spectra of the ::or 
present in the effluent; and 

(d) evaluating the mass spectra to dete ^ n. : 
the putative ligands. 

INDEPENDENT CLAIMS are also included for: 

(1) a method for screening compound lib ir- 
relative affinity of putative ligands in each ; 
TRs, comprising: (a) step (a) and (b) as in ; 
applying the effluent from each column to a t^..-: 
spectra of the constituent putative ligands p:s= 
(d) evaluating the mass spectra to determine h 
putative ligands in each compound library; 

(2) a method for screening a compound lir: 
relative affinity of putative ligands to a TR '.; 
an indicator compound or compounds, comprisi::p . 
library comprising putative ligands; (b) pro- ; c 
marker compound; (c) providing an indicator cr- 
TR, each indicator compound having a pre-det^.:;: 
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the TR and a pre -determined break through time on the column in the 
absence of the compound library relative to a void marker compound; (d) 
applying the compound library to a column comprising a TR or TRs , each TR 
optionally bound to a solid phase support, under frontal chromatography 
conditions to equilibrate or partially equilibrate the column with the 
compound library; (e) applying (i) a mixture comprising the compound 
library, the void marker compound and the indicator compound or compounds, 
or (ii) the void marker compound and the indicator compound or compounds, 
to the column under frontal chromatography to provide an effluent; (f) 
analyzing the effluent to determine a break through time for the indicator 
compound or compounds; 

(3) a method for screening a compound library to determine the 
relative affinity of putative ligands to a TR relative to an 
indicator compound having a pre-determined affinity for the TR, 
comprising: (a) steps (a) - (d) as in (2); (b) applying a mixture comprising 
the compound library and the indicator compound to the column under 
frontal chromatography conditions to provide an effluent; (c) analyzing 
the effluent to determine a break through time and/or signal intensity for 
the indicator compound; 

(4) a method for screening a compound library to identify inhibitors 
of a TR, comprising: (a) providing a compound library comprising putative 
ligands; (b) applying the compound library to a column comprising a TR 
optionally bound to a solid phase support under frontal chromatography 
conditions to equilibrate or partially equilibrate the column with the 
compound library; (c) providing a first indicator compound which is 
capable of being chemically modified by the TR to form a second indicator 
compound; (d) applying (i) a mixture comprising the compound library and 
the first indicator compound, or (ii) the first indicator compound, to the 
column under frontal chromatography conditions to provide an effluent; (e) 
analyzing the effluent to determine the presence and/or concentration of 
the second indicator compound; 

(5) a method for screening a TR or TRs to determine the relative 
affinity of the receptor or receptors to an immobilized ligand or 
ligands relative to an indicator compound or compounds, comprising: (a) 
providing a TR or TRs; (b) providing a column comprising a ligand or 
ligands, each bound to a solid phase support; (c) providing at least one 
void marker compound; (d) providing an indicator compound or compounds for 
each ligand, each indicator compound having a pre-determined 

affinity for the ligand and having a pre-determined break through 
time on the column relative to a void marker compound; (e) applying the TR 
or TRs to the column under frontal chromatography conditions to 
equilibrate or partially equilibrate the column with the TRs or receptors; 
(f) applying (i) a mixture comprising the TR or TRs, the void marker 
compound and the indicator compound or compounds, or (ii) the void marker 
compound and the indicator compound or compounds, to the column under 
frontal chromatography conditions to provide an effluent; (g) analyzing 
the effluent to determine a break through time for the indicator compound 
or compounds . 

USE - The methods can be used for identifying compounds which bind to 
TRs and determine the relative affinity for the TRs. 

ADVANTAGE - Using the methods, an accurate ranking of the relative 
affinity of each member of the compound library for the target 
receptor can be ascertained. Several frontal chromatography-mass 
spectrometry (FC-MS) assays can be conducted simultaneously using a single 
mass spectrometer to intermittently monitor each column. 
Dwg. 0/16 
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TITLE: The pleckstrin homology domains of protein kinase .B 

and GRP1 (general receptor for 
phosphoinositides-1) are sensitive and 
selective probes for the cellular detection of 
phosphatidylinositol 3 , 4 -bisphosphate and/or 
phosphatidylinositol 3 , 4 , 5- trisphosphate in vivo 

AUTHOR(S): Gray, Alexander; Van der Kaay, Jeroen; Downes, C. 

Peter 

CORPORATE SOURCE: Department of Biochemistry, University of Dundee, 
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SOURCE: Biochemical Journal (1999), 344(3), 929-936 

CODEN: BIJOAK; ISSN: 0264-6021 
PUBLISHER: Portland Press Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB We have tested the binding specificities of the pleckstrin homol . (PH) 
domains of protein kinase B (PKB) and GRP1 (general receptor for 
phosphoinositides-1) , expressed as green fluorescent protein (GFP) 
fusion proteins [PH (PKB) GFP and PH(GRP1)GFP resp.] in HEK 293 cells and 
Swiss 3T3 cells, using confocal microscopy. Stimulation of HEK 293 cells 
with insulin caused a small, but sustained, increase in Ptdlns (3 , 4 , 5) P3 
levels, detected using a radioligand displacement assay, which was 
mirrored by the translocation of PH (PKB) GFP and PH(GRP1)GFP from the 
cytosol to the plasma membrane of live, transfected cells. Similar 
results were obtained using Swiss 3T3 cells stimulated with i 
platelet-derived growth factor (PDGF) and expressing either PH (PKB) GFP or 
PH (GRP1) -GFP . Biochem. analyses confirmed the accumulation of both 
Ptdlns (3 , 4 , 5) P3 and Ptdlns (3 , 4 ) P2 in response to PDGF, but only the latter 
was present at increased levels in Swiss 3T3 cells 30 min after an 
oxidative stress (1 mM H202) . Concomitantly, only PH (PKB) GFP, and not 
PH(GRP1)GFP, was localized at plasma membranes after 30 min of treatment 
with H202 . The fusion proteins appear accurately to report the spatial 
and temporal distribution of Ptdlns (3 , 4 , 5) P3 and Ptdlns (3 , 4) P2 in intact 
cells. These results establish the lipid selectivity of these PH domains 
in vivo, and further emphasize the overlapping, but distinct, second 
messenger roles of Ptdlns (3 , 4 , 5 ) P3 and Ptdlns (3 , 4 ) P2 . 

CC 9-16 (Biochemical Methods) 

Section cross -reference (s) : 6, 7, 13 

ST pleckstrin GFP fusion probe cell phosphatidylinositol phosphate; protein 
kinase B GRP1 general receptor for phosphoinositidesl 

pleckstrin; microscopy fluorescence pleckstrin domain GFP fusion lipid 
cell localization 
IT Proteins, specific or class 

RL: BPN (Biosynthetic preparation); PRP (Properties); BIOL (Biological 
study) ; PREP (Preparation) 

(general receptor for phosphoinositides-1, GFP1, fusion 
protein with GFP; pleckstrin homol. domains of protein kinase B and 
GRP1 as probes for detection of phosphatidylinositol 3 , 4 -bisphosphate 
and/or phosphatidylinositol 3 , 4 , 5 -trisphosphate) 
IT Fluorescence microscopy 

Oxidative stress, biological 

Protein motifs 
Radiochemical analysis 
Signal transduction, biological 

(pleckstrin homol. domains of protein kinase B and GRP1 are sensitive 
and selective probes for cellular detection of phosphatidylinositol 
3, 4 -bisphosphate and/or phosphatidylinositol 3 , 4 , 5-trisphosphate in 
vivo) 
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IT Protein motifs 

(leucine zipper; non-specific affinity enhancement to identify 
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(non-specific affinity enhancement to identify combinatorial library 
members) 

REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L54 ANSWER 3 0 OF 3 6 
ACCESSION NUMBER : 
DOCUMENT NUMBER : 
TITLE : 



the role of calcium 



AUTHOR : 



CORPORATE SOURCE: 



MEDLINE on STN 
199904 7700 MEDLINE 
PubMed ID: 9830063 

Human phosphoinositide 3 -kinase C2beta, 
and the C2 domain in enzyme activity. 
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a human Class II phosphoinositide 3 -kinase (PI 3 -kinase 
a C2 domain was cloned from a U937 monocyte cDNA library and 
the enzyme expressed in mammalian and insect cells. Like other Class II 
PI 3-kinases in vitro, PI 3-kinase C2beta utilizes phosphatidylinositol 
(PI) and PI 4 -monophosphate but not PI 4, 5-biphosphate as substrates in 
the presence of Mg2+. Remarkably, and unlike other PI 3-kinases, the 
enzyme can use either Mg-ATP or Ca-ATP to generate PI 3 -monophosphate . PI 
3-kinase C2beta, like the Class I PI 3-kinases, but unlike PI 3-kinase 
C2alpha, is sensitive to low nanomolar levels of the inhibitor wortmannin. 
The enzyme is not regulated by the small GTP-binding protein 
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Ras . The C2 domain of the enzyme bound anionic phospholipids such as PI 
and phosphatidyl serine in vitro, but did not co-operatively bind 
Ca2+ and phospholipids. Deletion of the C2 domain increased the lipid 
kinase activity suggesting that it functions as a negative regulator of 
the catalytic domain. Although presently it is not known whether PI 
3 -kinase C2beta is regulated by Ca2 + in vivo, our results suggest a novel 
role for Ca2+ ions in phosphate transfer reactions. 
CT Check Tags: Human; Support, Non-U. S. Gov't 
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Isoenzymes: GE, genetics 
♦Isoenzymes: ME, metabolism 
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Recombinant Proteins: CH, chemistry 
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Subcellular Fractions: EN, enzymology 
Substrate Specificity 
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Catalytic domain of phosphoinosi tide -spec if ic 
phospholipase C (PLC) : Mutational analysis of residues 
within the active site and hydrophobic ridge of PLCdeltal. 
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C. Peter; Williams, Roger L.; Katan, Matilda 
author] 

Cancer Res. Campaign Centre Cell Mol . Biol., 
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Structural studies of phospholipase C deltal (PLCdeltal) in complexes with 
the inositol -lipid headgroup and calcium identified residues 
within the catalytic domain that could be involved in substrate 
recognition, calcium binding, and catalysis. In addition, the structure 
of the PLCdeltal catalytic domain revealed a cluster of hydrophobic 
residues at the rim of the active site opening (hydrophobic ridge) . To 
assess a role of each of these residues, we have expressed, purified, and 
characterized enzymes with the point mutations of putative active site 
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residues (His311, Asn312, Glu341, Asp343, His356. Glu390, Lys438, Lys440, 
Ser522, Arg549, and Tyr551) and residues from the hydrophobic ridge 
(Leu320, Phe360, and Trp555) . The replacements of most active site 
residues by alanine resulted in a great reduction ( 1 , 000 -2 00 , 000 -fold) of 
PLC activity analyzed in an inositol lipid/sodium cholate mixed 
micelle assay. Measurements of the enzyme activity toward 
phosphatidylinositol , phosphatidylinositol 4 -monophosphate , and 
phosphatidylinositol 4 , 5 -bisphosphate (PIP2) identified Ser522, Lys438, 
and Arg54 9 as important for preferential hydrolysis of 

polyphosphoinositides, whereas replacement of Lys44 0 selectively affected 
only hydrolysis of PIP2 . When PLC activity was analyzed at different 
calcium concentrations, substitutions of Asn312, Glu390, Glu341, and 
Asp343 resulted in a shift toward higher calcium concentrations required 
for PIP2 hydrolysis, suggesting that all these residues contribute toward 
Ca2 + binding. Mutational analysis also confirmed the importance of His311 
(apprx20 , 000-fold reduction) and His356 (apprxS , 000 -fold reduction) for 
the catalysis. Mutations within the hydrophobic ridge, which had little 
effect on PIP2 hydrolysis in the mixed-micelles, resulted in an enzyme 
that was less dependent on the surface pressure when analyzed in a 
monolayer. This systematic mutational analysis provides further insights 
into the structural basis for the substrate specificity 
, requirement for Ca2+ ion, catalysis, and surface pressure/activity 
dependence, with general implications for eukaryotic 
phosphoinositide-specif ic PLCs. 
CC Enzymes - Chemical and physical 10806 

Biochemistry studies - Proteins, peptides and amino acids 10064 
Biophysics - Molecular properties and macromolecules 10506 
IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics) 
IT Chemicals & Biochemicals 

phosphoinositide-specif ic phospholipase C: active site, 

catalytic domain 
IT Methods & Equipment 

plasmid construction: methodological approach; protein purification: 

methodological approach; site-directed mutagenesis: analytical method, 

mutagenesis techniques 
IT Miscellaneous Descriptors 

amino acid sequence: analysis; structure-function 

relationship 
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ENTRY DATE: Entered STN : 11 May 1998 

Last Updated on STN: 12 Aug 1998 

AB Phosphoinositide 3 -kinases (PI3Ks) have been shown to play- 
critical roles in cell growth, differentiation, survival, and vesicular 
transport. Class II PI3Ks have been recently identified in mouse and 
human (PI3K-C2alpha/m-pl70/m-cpk and HsC2-PI3K) and in Drosophila (PI3K 
68D/cpk) which contain C2 domain at the C- terminus. However, their 
physiological function is largely unknown. We report here cloning and 
characterization of murine PI3K-C2gamma , a novel class II PI3K. The 
catalytic domain as well as C2 domain are highly conserved in the Class II 
PI3K family, while the N-terminal regions of these proteins share little 
similarity. Unlike other Class II PI3Ks, PI3K-C2gamma exclusively 
expressed in the liver, and a N-terminal truncated form was found in lung 
and a certain hematopoietic cell line. Specific antiserum against 
PI3K-C2gamma precipitated PI3K activity from the membrane fraction of 
mouse liver but not from heart. Recombinant PI3K-C2gamma exhibited a 
restricted lipid substrate specificity; it 

phosphorylated phosphatidylinositol (Ptdlns) and PtdIns4P but not 
Ptdlns (4 , 5) P2 . Deletion mutations revealed that both the N-terminal 
region and the C2 domain were critical for enzymatic activity. The murine 
PI3K-C2gamma gene locus was mapped to the distal region of mouse 
chromosome 6 in a region of homology with human chromosome 12p, which is 
distinct from the position of HsC2-PI3K. Cloning and biochemical 
characterization of the third member of class II PI3Ks provide a new 
insight into the function of this subfamily of PI3Ks. 
CC Enzymes - Chemical and physical 10806 
Genetics - Animal 03506 
Genetics - Human 03508 

Biochemistry studies - Nucleic acids, purines and pyrimidines 10062 
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Invertebrata : comparative, experimental morphology, physiology and 
pathology - Insecta : physiology 64076 
IT Major Concepts 
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(Biochemistry and Molecular Biophysics) 
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AB008791: Genbank, EMBL, DDBJ, nucleotide sequence, amino 
acid sequence; AB008792: Genbank, EMBL, DDBJ, nucleotide 
sequence, amino acid sequence 
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Super Taxa 
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Drosophila 
Taxa Notes 
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Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
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Muridae 86375 
Super Taxa 

Rodent ia; Mammalia; Vertebrata; Chordata; Animal ia 
Organism Name 

murine 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents, Vertebrates 
RN 115926-52-8 (phosphoinositide 3-kinase) 
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The diversity and possible functions of the inositol 
polyphosphate 5 -phosphatases . 

Erneux, Chris tophe [Reprint author] ; Govaerts, Cedric; 
Communi , David; Pesesse, Xavier 

Interdisciplinary Res. Inst., Univ. Libre Bruxelles, Campus 
Erasme Building C, 808 Route de Lennik, B-1070 Brussels, 
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Biochimica et Biophysica Acta, (Dec. 8, 
No. 1-2, pp. 185-199. print. 
CODEN: BBACAQ . ISSN: 0006-3002. 
Article 

General Review; (Literature Review) 
English 

Entered STN: 4 Mar 1999 
Last Updated on STN: 4 Mar 1999 
Distinct forms of inositol and phosphatidylinositol polyphosphate 
5 -phosphatases selectively remove the phosphate from the 5 -position of the 
inositol ring from both soluble and lipid substrates, i.e., 
inositol 1, 4 , 5-trisphosphate ( Ins (1 , 4 , 5) P3 ) , inositol 1,3,4,5- 
tetrakisphosphate (Ins (1, 3 , 4 , 5) P4 ) , phosphatidylinositol 4 , 5 -bisphosphate 
(Ptdlns (4, 5) P2) or phosphatidylinositol 3 , 4 , 5 -trisphosphate 
(Ptdlns (3 , 4 , 5) P3) . In mammalian cells, this family contains a series of 
distinct genes and splice variants. All inositol polyphosphate 
5 -phosphatases share a 5 -phosphatase domain and various protein modules 
probably responsible for specific cell localisation or recruitment (SH2 
domain, proline-rich sequences, prenylation sites, etc.). Type 
I Ins (1,4, 5) P3 5-phosphatase also uses Ins (1 , 3 , 4 , 5) P4 but not the 
phosphoinositides as substrates. This enzyme is targeted to 
specific membranes by means of a prenylation site. Type II 5 -phosphatases 
can use both Ptdlns (4 , 5 ) P2 and Ptdlns (3 , 4 , 5) P3 as substrates. Five 
mammalian enzymes and multiple splice variants are known: INPP5P or 
inositol polyphosphate 5-phosphatase II, OCRL (a Golgi protein implicated 
in the Lowe oculocerebrorenal syndrome) , synaptojanin (a protein involved 
in the recycling of synaptic vesicles) , SHIP 1 and SHIP 2 (or 
SH2 -containing inositol 5-phosphatases) . As discussed in this review, the 
substrate specificity, regulatory mechanisms, 

subcellular localisation and tissue specificity indicate that the 
different 5-phosphatase isoforms may play specific roles. As known in the 
dephosphorylation of tyrosine containing substrates by the tyrosine 
protein phosphatases or in the metabolism of cyclic nucleotides by the 
cyclic nucleotide phosphodiesterases, inositol polyphosphate 
5-phosphatases directly participate in the control of second messengers in 
response to both activation or inhibitory cell signalling. 
Enzymes - General and comparative studies: coenzymes 10802 
Cytology - Animal 02 5 06 
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cell signaling 
ORGN Classifier 

Mammalia 85700 
Super Taxa 

Vertebrata; Chordata; Animal ia 
Organism Name 
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Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Vertebrates 

RN 119699-77-3 (inositol polyphosphate 5-phosphatases) 
99610-76- 1Q (inositol 1,3,4, 5-tetrakisphosphate) 
102850-29-3Q (inositol 1,3,4, 5-tetrakisphosphate) 
88269-39-0 (inositol 1,4, 5 - tri sphosphate) 
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A new pathway for synthesis of phosphatidylinos i 
bisphosphate . 

Rameh, Lucia E. [Reprint author] ; Tolias, Kimber 
Duckworth, Brian C; Cantley, Lewis C. 
Dep. Cell Biol., Harv. Med. Sen., Beth Israel De 
Med. Cent., Boston, MA 02115, USA 
Nature (London), (Nov. 13, 1997) Vol. 390, No. 6 
192-196. print. 

CODEN: NATUAS. ISSN: 0028-0836. 
Article 
English 

Entered STN: 2 3 Dec 1997 
Last Updated on STN: 23 Dec 1997 
Phosphatidylinositol -4 , 5 -bisphosphate (PtdIns-4 , 5 -P2 ) , a key mc 
the phosphoinositide signalling pathway, was thought to be 
synthesized exclusively by phosphorylation of PtdIns-4-P at che 
position of the inositol ring. The enzymes that produce Ptdlns 
vitro fall into two related subfamilies (type I and type II Pcd 
kinases, or PIP(5)Ks) based on their enzymatic properties and 
sequence similarities. Here we have reinvestigated the 
substrate specificities of these enzymes. As expected, 
the type I enzyme phosphorylates PtdIns-4-P at the D5 position 
inositol ring. Surprisingly, the type II enzyme, which is abun 
some tissues, phosphorylates PtdIns-5-P at the D-4 position, an 
should be considered as a 4 -OH kinase, or PIP(4)K. The earlier 
characterizing the activity of the type II enzyme is due to the 
of contaminating PtdIns-5-P in commercial preparations of Pt din 
Although PtdIns-5-P was previously thought not to exist in v i vr 
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evidence for the presence of this lipid in mammalian 

fibroblasts, establishing a new pathway for PtdIns-4 , 5 -P2 synthesis. 
CC Enzymes - Physiological studies 10808 
Cytology - Animal 02 5 06 

Biochemistry studies - Proteins, peptides and amino acids 10064 
Metabolism - Proteins, peptides and amino acids 13012 
IT Major Concepts 

Enzymology (Biochemistry and Molecular Biophysics) 
IT Parts, Structures, & Systems of Organisms 

fibroblasts 
IT Chemicals & Biochemicals 

phosphatidylinositol -4 , 5 -bisphosphate : synthesis 
IT Miscellaneous Descriptors 

enzyme substrate specificity; 

phosphoinositide signalling pathway; phosphorylation; type II 
enzyme activity 
ORGN Classifier 

Muridae 86375 
Super Taxa 

Rodentia; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

NIH3T3 
Taxa Notes 

Animals, Chordates, Mammals, Nonhuman Vertebrates, Nonhuman Mammals, 
Rodents , Vertebrates 
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TITLE: Cloning of a human phosphoinositide 3 -kinase with 

a C2 domain that displays reduced sensitivity to the 

inhibitor wortmannin. 
AUTHOR(S): Domin, Jan; Pages, Francoise; Volinia, Stefano; 

Rittenhouse, Susan E.; Zvelebil, Marketa J.; Stein, Rob C; 

Waterfield, Michael D. [Reprint author] 
CORPORATE SOURCE: Ludwig Inst. Cancer Res., London W1P 8BT, UK 
SOURCE: Biochemical Journal, (1997) Vol. 326, No. 1, pp. 139-147. 

ISSN: 0264-6021. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 8 Oct 1997 

Last Updated on STN: 8 Oct 1997 

AB The generation of phosphatidylinositide 3 -phosphates has been observed in 
a variety of cellular responses. The enzymes that mediate synthesis are 
the phosphoinositide 3 -kinases (PI3-Ks) that form a family of 
structurally diverse enzymes with distinct substrate 
specificities. In this paper, we describe the cloning of a novel 
human PI3-K, namely PI3 -K-C2 -alpha, which contains a C-terminal C2 domain. 
This enzyme can be assigned to the class II PI3-Ks, which was defined by 
characterization of the Drosophila 68D enzyme and includes the recently 
described murine enzymes m-cpk and pl70. Despite the overall similarity 
in the amino acid sequence of the murine and human enzymes, 
which suggests that they are encoded by closely related genes, these 
molecules show marked sequence heterogeneity at their N-termini. 
Biochemical analysis of recombinant PI3 -K-C2 -alpha demonstrates a 
restricted lipid substrate specificity. As 

reported for other members of this class, the enzyme only phosphorylates 
Ptdlns and PtdIns4P when, the lipids are presented alone. 
However, when lipids were presented together with 
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phosphatidylserine acting as a carrier, phosphorylation of Ptdlns (4 , 5 ) P-2 
was also observed. The catalytic activity of PI3 -K-C2-alpha is refractory 
to concentrations of wortmannin and LY294002 which inhibit the PI3-K 
activity of other family members. The comparative insensit ivi ty of 
PI3 -KC2-alpha to these inhibitors suggests that their use should be 
reevaluated in the study of PI3-Ks. 
CC Biochemistry studies - Proteins, peptides and amino acids 10064 
Biophysics - Molecular properties and macromolecules 10506 
Enzymes - Chemical and physical 10806 
IT Major Concepts 

Biochemistry and Molecular Biophysics; Enzymology (Biochemistry and 
Molecular Biophysics) 
IT Chemicals & Biochemicals 

PHOSPHOINOSITIDE 3 -KINASE; WORTMANNIN 
IT Miscellaneous Descriptors 

ENZYME INHIBITOR; ENZYMOLOGY; PHOSPHOINOSITIDE 3 -KINASE; 
STRUCTURE; WORTMANNIN 
ORGN Classifier 

Hominidae 86215 
Super Taxa 

Primates; Mammalia; Vertebrata; Chordata; Animalia 
Organism Name 

human 
Taxa Notes 

Animals, Chordates, Humans, Mammals, Primates, Vertebrates 
RN 115926-52-8 (PHOSPHOINOSITIDE 3-KINASE) 
19545-26-7 (WORTMANNIN) 
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AUTHOR (S) : Mordue , W. ; Morgan, P. J.; Siegert, K. J. 

CORPORATE SOURCE: Dep. Zool . , Univ. Aberdeen, Aberdeen, AB9 2TN, UK 

SOURCE: Peptides (New York, NY, United States) (1985), 

6(Suppl. 3), 407-10 

CODEN: PPTDD5; ISSN: 0196-9781 
DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i s h 

AB Two distinct diuretic peptides affect the rate of fluid secretion of the 

Malpighian tubules in Locusta. Diuretic peptide (DP 1) has a mol. mass of 
.apprx.4500 and acts via cAMP; the 2nd diuretic peptide (DP 2) has a mol. 
mass of .apprx.100 0 and operates via an unknown transduction mechanism ; 
the possible involvement of cGMP, Ca mobilization, and the breakdown of 
phosphoinositides was investigated. Preliminary sequence data for 
DP 1 is reported, and details are provided concerning the isolation and 
characterization of a peptide that is present in large amts . in the 
storage lobes of the corpora cardiaca and cochromatographs with DP 1 on 
size -exclusion HPLC. Adipokinetic hormones (AKH) present in the corpora 
cardiaca of insects can regulate lipid metabolism AKH occurs in 2 forms, AKH 
I and AKH II. These hormones were isolated and characterized in both 
Locusta and Schistocerca . AKH I is a decapeptide and is identical in 
Locusta and Schistocerca. AKH II is different in these 2 insects. Their 
structures were established by using newly developed quick and simple 
procedures employing HPLC and gas -phase sequencing which enables full 
structures to be elucidated from 2-3 nmol peptide. Comparisons are made 
between the structures of AKH and related peptides isolated from insects 
and crustacea. 

CC 9-10 (Biochemical Methods) 

Section cross-reference (s) : 6, 12 



Searched by P. Ruppel 



Counts 09/991,933 Citations Page 49 



IT Protein sequences 

(determination- of , of peptide hormones of insects) 



=> b home 

FILE 'HOME' ENTERED AT 10:19:37 ON 02 NOV 2004 



Searched by P. Ruppel 




USPTO 



STIC SEARCH RESULTS 
FEEDBACK FORM 




Questions about the scope or the results of the search? Contact the searcher or contact: 

Mary Hale, Information Branch Supervisor 
Remsen Bldg. 01 D86 
571-272-2507 




> I am an examiner in Workgroup: 



Example: 1610 



> Relevant prior art found, search results used as follows: 

□ 102 rejection 

□ 103 rejection 

O Cited as being of interest. 

□ Helped examiner better understand the invention. 

□ Helped examiner better understand the state of the art in their technology. 

Types of relevant prior art found: 

□ Foreign Patent(s) 

□ Non-Patent Literature 

(journal articles, conference proceedings, new product announcements etc.) 

> Relevant prior art not found: 

□ Results verified the lack of relevant prior art (helped determine patentability). 

□ Results were not useful in determining patentability or understanding the invention. 



Comments: 



fiiiiii 



Drop off or Sendico^ 



liilliii 




' Bcorch ond trvterrniiticr* 




USPTO 



STIC SEARCH RESULTS 
FEEDBACK FORM 




Questions about the scope or the results of the search? Contact the searcher or contact: 

Mary Hale, Information Branch Supervisor 
Remsen Bldg. 01 D86 
571-272-2507 




> I am an examiner in Workgroup: 



Example: 1610 



> Relevant prior art found, search results used as follows: 

□ 1 02 rejection 

□ 1 03 rejection 

□ Cited as being of interest. 

□ Helped examiner better understand the invention. 

□ Helped examiner better understand the state of the art in their technology. 

Types of relevant prior art found: 

□ Foreign Patent(s) 

□ Non-Patent Literature 

(journal articles, conference proceedings, new product announcements etc.) 

> Relevant prior art not found: 

□ Results verified the lack of relevant prior art (helped determine patentability). 

□ Results were not useful in determining patentability or understanding the invention. 



Comments: 




